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the second iehs units is rtibved to change the . relative; 
distance between the Jens units, thereby performing fp- 
' cusihg. ; • ;• • **V^^^^ 
; [0006] As len^ shiitter canier^^ in Which siich a zoom 
5 Jens rnechahism is incorppra^^ fpllpwing have al^= 
; .. ready Ipeeh put into. practice use; a z^^ a 
. ;. two-ban-el type haying two barrels Including one mpva^ 
v-bte barrel where a smgle moyable bairel is fitted inside 
.. a stationary barrel fixed to the carneM bpi^ 
io bamera of a three-;barrer type hay^^ 'th ree barrels In-, 
■ * eluding two movable barrels where t^ barrels 
are fitted inside a stationary barrel .so as t9 be.suocesr 
anisni.for a C8UT^^ 

'tothecanSera; a secprid b^ inside said fifsi::::>> [06071':.^ 

baitpi Uhitand mpvat)^ unit - • is: •l ena sthiiiiured^ that thi^ fi.f;^t driven by : 

fitted inside said second ^barrfel"uriit'^:a^ out " '. a lead to rnoVe Straight" Shd the siecpnd lens unit, is' 

frpm said said second barrel: Um^^ barrei unit moved out in accordance with the movement o 

which is arrarigeci so as to be movable; a fifth barrel unit . lens unit by a differential mption of the first iens unit and 
which is rotatipnajly fixed with reference to said first bar- . . the stationary barrel, the lens driving mechahis'm of the 
rel unit and which is fitted inside ampyable barrel of said 20 latter cariierk has two mpvlng-out mechanisms for jens 
third ban^j unit so as tpbe;^ial ly ^ along \ . =. units. The first nipvlng-out mebhanism' emploiys a mech- 

an opticai axis at an equal speed to that of said movable ■ anism to move put all the lens units by using cams, and 
barrei of said third barrel unit; k^^^^^ lens : . the second nipvlng-out mechanism erfiploys a n^echa^ 

unit cbrnrriorily defining said optical axis, wherein said ' nisrii to move out the lens units by using a bottomed 
first iens uriitbeihg fitted inside said cam. The bottomed cam is provided with cam gropyes 

being held tp .be nnbvable al^ '■. for each of the first, the STOond. and th^ 

said second lens unit being fitted Inside said fourth bar- \ [0008] In either of these conventional structuresihow- 
rel unit while being, held also to be movable along said . ever, It is extreniely difficult to realize-both a compact^; 
optical axis; and a driving mpch an isni^f^^ hess.and a high zoprrifatioi Specif ibaily,isihre 

.second to fifth barrel units out from said first b^rrel.unit . 30 : : Ing-out a'T^.o'^nV^^^^^^^^^^^^ 

.. at thp sanrie time, wherein; said drhrihg^ Increaseihe z^ dirnensibh of one mpyable ' 

eluding a first and a.second rhechanism provided fof^ . ^ barrferaion^the^^ 
moving said first and se^^^ - barrel structure like the, M 

: and: guided in cbnimbn by "the I^b barrel stnjpture^ former one...; : 

rnpvement of a moyajble.barrpi of s^^ pr third .. 35 : [^^ Fprthls reasoh, wheh 

barrel unite... -^^^^^^ .<<i-/:Q.^ = ..7- W i'Jhayirig aliigh;2lppm cam(Bfa,,it Is*. 

[0003] ^P-A-a 497 383 disclbses to provide In a lens ^ ^ difflcuit to contain within the thipkneissf of the caniera the 

: mechanisnn comprising adja^^^^ . statibriafy barrel into which are re- 

. able relative to each other and fohmlrig a gap the : treated' Even if a perfect collapsible canriera could be ; 

tvyeen. a light ihtercepting member dispPsed in said gap 40. . realized, since the canriera should be of great bullc with 
and fonned by ejjastic materiai:supH ias nibber . . > : . a greatthickrijessi it wpu|d be imjpjosslbie to realize cpmr .! 

. [0004] ■ ; |n particular ten^ .pactriess; Thei^ore,:the step 

spread anripng the gehe^^^ ;. ; e^ the abbve^escrlbed cphventibrial s^^ 

. pacthess and handiness. In recent years, a demand for , tures is made by restraining the zbona ratio to iow. thus, ; 
lens shutter cameras haying higher functions has been ; V^s according to the conventional structures, zoom mecha- 
increasing, which has led to the development of a lens nisms are realized which are functipnaliy Unsatisfactory 
shutter.camera. of. a type , provided with a zoom lens : • cprnpared to zoom Jens hiechahisms mounted, on sm- 
niechanisml . f" : . . gie-leris reflex cameras. . 

[OQPS] ;G.eneral!y; a zponi lens m 

stationary bah^i fixed to the camera body, and a sin Sumnriary of the invention, 

ortwo movable ban'els fitted inside the stationary barrel. 

^ In the stationary or the moyable lens barrel, a first lens.; . [001 0] An object of the present inventiph is to provide 
. unit an(^ a second lens unit constitutirig a taking optical-; ' a Iehs ban-el mechanism for a came and esp^^ 
siy$tem are moyably iricorp^brated throggh a lens driving; ' a zoom lens mpch^nism which is compact and perniits 
mebh0hi?m u?lhg a cam. The focal length Is varied be- 55 easy handling by the user bf thp caniiBrai^ 
tweeh the shortest and the longest focal length cphdi* [0011] According to the present ihyentibn, this object 
tipns by increasing or decre^ attained by providing a lens barrel- rnecha^^^^ 

of the rnpvable ban-el, and aVjeast on^ speclfledin claim i . 



Description : 

BACKGROUNP OF THE INVENTIQ^ 

-Reldpfth^ 

[06pi] :The present "Inv^ a lens mech- 

anism fore camera:^ 

:;2. pescriptipn:pfthe;Pn^ ; . ; . . /■ 

^[0002] EPfArOjW eOBdis^ lens mechh 
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. . [0012] . Improvements thereof are specified in the sub^ ; . Fig! .12 is a cross-sectional view showing a zoom: 

claims being dependent on claim i . decehtering preventing nriechanisnrj; 

[0013] . In such a lens. barrel mechanism or zoom lens ; \ ; Fig. 13 iS:an exploded perspective view showing ah 

bairej mMham^ : artangernent f^^^ 

rtipyed out fronn the first ban-el 5 Fig. 1 4 is a perspective 

and focusing is perforrned by moy^ - .the hpu^ihg before the flexible lead is f^ 

.ond lens units prpyided in movable barrels in accord- . Fig: 1 5 is ah enlarged cross-sectio 

• ance with the, variation of focal length. In such an ar- : . itie position, where a light Intercepting ring is ar- 
rangemeht, evQ.n if the length of each of the rhovabje . ranged,' arid the structure of the ll^ht interceptihg 

. . barrels Is s^: so^tKal kll moyeble>an:eIs afa ip. \ iripg; ;;:;: . . .;> .. 

housed in the fir^t baTO^ Rg. 16 Is a sectional vievys^^^^ 

total moying-but a^ Fig. 17 is a development view 

markabty jarge;.in partlcularv-a^h , tomedcanris- : . 

obtained In zoom 10^ tl^?:.-:- : Fig^iS Is ah expto^^ 

present iriyehtibri • : . . ■ . 

: . [0014] Furth^ *Fig'. i 9 is an exploded persjDTO^ a 

• lens mechanism in the> collapsed state, the necessary . sedond iens frame pushing mechanlsm; and : 

. . . thickness of the camera rriay be considerably snriall. Fig. 20 is an exploded perspective view showing a'^ 

• - Thus, the lens mechanism according to the present In- light Ihterceptlng cover. 

^ ;v 20 : 

. vk :alscfm a leris^^^ - DKCRIPTION OF THE PREFERRED ^..^T 

■ EMBODIMlENTS '." 

3RIEF DESCRIPTlbN OF THE DR^ 

[0016] Hereinafter, ah embodiment of the jDreseht Ih- 
[0015] This arid other objects and features of this Inr 2.5 ventlop. will be described in detail with reference to the 
. • vention wlllb^pme drawingsiTig/ l Is a panially exploded view s^^ 

■ taken In conjunction with the preferred embodiments . . front half of a zoom movjngTout rhechanism accordirig 
withreferencetotheaccbmpaniedj^drawingsinwhichr^^^ ^^^t 

partiaijy expjjoded view stidw^ 
. %.1is .30 rn.echa^^^^ 

frorithalfpfazopnrlriiechanisiliacc^ . 3 is an Exploded view of the rea^^ 

Jng-out meichanism. Fig: .4 shows a partially assembled 
condition of. the rearhalf of the rriechanishri. Figs. 5, 6. 
and 7 ai^ crpss-sectional viewis showin a longest focal 
length c6nd|tjo^^^ a shprtest fobaj length condition and a 
■jrojlkpsad bo^ the present , 

vlriyentioni'; respectlyeiy.; Fig- S v'ishbws k re 
among the functions .of m^^ bohstitutin g the zporin 
;;mbving-out mechanism 

[001 7] The ibom (ens hiechanisrri 5h6wn iri these figv 
:;ures is to be incbrjaorated In a; [ens shutter cairiera^a^ 
' Includes', a stationary ■■barrel ; 1 constituting a first bafi^i;" 
('iinlt, a zbpm driyihg ring 2.cpristjtirtirig a second bar^^^^^ 
unit which is movable out frorp tile station a^ ban-el 1y^ 
lead barrel 3 which js a first movable; barhel, a zoom cam 
ring 4 constituting a third barrel unit which Is niovable. 
but from the zponi driving ririg 2, a;banrBl $ Which: is a^^^^ 
second rnoyabje barrel, and a, barrel 6. constituting a 
fourth barrel unit which Is movable pirt fi-oni the zbbni/ 
cam ring 4. The three barrel units (second to fburth bar- : 
rel units) are moved put from the stationary barrel l con- ; 
stituting the first barrel unit; ; :Y i; 

[iDd18] Reference humeral 7 represents a fl^st-l^^^^^ 
frame fpr Hbldirig a fir^t lens unit 7a Including two lens 
eiernents Gi andG2. Referibnce nufni^raj B repres 
a second lens frame for holding a second lens uriit 8a 
iricluding two lens elements G3:arid G4. ,The first lens 
frame 7 is attached Inside the barrel 6, while the second 



bodiment of the preserit invention; . ' 
Fig. 2 is ah exploded perspective view showing the 
front half of the zoom mechanlsnh viewed from the . 
. bfDposite side of Fig. 1 ; ■ . . -35 

Fig. 3 is ah exploded perspective yiew showirlg the: 
• / ' ; : : v\^ n^^ 

Fig. 4jsain:iKcplpded:p^ 
; rear half of the zoohri mTOhsinism >^ partially 
■ : • ' : • : Qssembied;'. ;./v^;^^^^^^^^^^ v." " t'Vj.' * " • ; . • . ' ■■'^ - 
Fig. 5 is Vibhigitudinal sid^^ 
- • ' ■ ^ *' ' focai lengjh'cpndrt^^ 
Fig. $ is.aibngftu^^ 
focal Jength condition 

Fig. 7 Is a lohgltudihai side View showing a col-/: <5 
: lapsed cbridition of the. zobm lens mechariism; ;■ 

Fig. 6 is a block diagram .showing a .relationship i:. 

amohg the functions of membere cons^^ 
.zoom driving systeni; 

:.. .Figs. 9A and 9B schematically ishpw artahgenrients 50 
: of pulse encoders; 

f}Q' 10A Is ah exploded perspective view of a focus i 
. ■ - V- . •. ■ ■ 

; : Fig; 1 0B is an exploded perspective view of the fb- 
; :: • ciis shutter block viewed from a different direction S3 
. from Fig, i OA. 

- . . F^ig- 11 is an exploded perspective view showing a 
zoom driving gear and a finder driving gear; ' 
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. lens frame 8 is movabiy attached inside the barrel 5. A 
shutter unjt 9 and a focusing unit 10 which constitute a 
.; block B are fixed inside together-. With the 

first lens frame.7: : \ ; ; 

[0019] ::rF|eferring to Figs;4 and S^the stationary barrel 

1 Is f ixed inislde a camei^a body A, The zporri driving ring 

2 Is rotataijiy attache^^^^ 1 .The 
■lead barrel 3 is held to-be movabje;^^^^^ 

; '.Speqlf icaj ly, a lead tollower 23^. jfe^ on the periph : ■ : 
:.; efry of thj|:r^^^^ The lead r 

rfoi lower 2a ^enga^^ i a formed • 

on th e in n er s urf ace of the stationary barrel 1 . The lead 
follower 2a sliding^^ guide^la^to 
;moye^^^^^^^ 

|ibp2Qj - FtefeiTin^^ F»gs. 3 and ?, the lead barrel 3 Is 
fitted in the zoom driving ring 2. On the periphery of the 
rear end thereof, a flange 3a isfomned to protrude along 
the dianrieter. The flange 3a is bayonet-conhiected with 
a claw 2b formed at the rear end of the zoom driving ring 
. 2, so that the lead ban^el 3 is rbtatably fitted jn the zoom 
driving ring 2 while being prevented from failing off. 
[0021] Under ihis engagement condition, a sliding 
protrusion 3b fomied on the periphery of the rear end of 
the lead barrel 3 engages with a guide member (not 
shown) foirniBd on the inner surface of the stationary 

' ban'ej l /sb that thk (pad barrel 3. nib^^ 
the optical: axis at-an equal'sp^ed tb;that of the zoom 

. driving ring 2 while its rotation Is inhibited by the station- ■ 

; aiy: barrel;!. 

:- [00221.;^^ to Figs, 1 and.3i a bending lead holQ^^ 

; 3c is; fbnii.ed In the side-wS!) bif thei^ad barrel 3, aiid aj 
gix>ove:2ic ;is fomned in thejnner surface of the zoom 
; i'driying ring 2, The zoom earn ring 4;.ls fitted in the lead 
r barrisl 3; Under this condition, an ail unit guiding pini 11 
scrbwed in the peripriery.of the zoom qam ring 4siid^ly 
: eiigajges with the grppve 2c,6fjthe iop^^ rihg;2 
. through the bbhding lead Jiplb Sc bf the lead bkfre^ 
that the zoom cam ring 4 is moved ajohg the optic^^^ axis 
while being rotated as the all unit guiding pin^ll-moves 
along the groove 2c and the bending lead 36:^.' ;^^^^^ 
[0023] . Referring to Figs, 3 and 5, the banrel 5 Is fitted : 
' In the zooriri cam ring 4. while beiri^g^^ ; 
therewith: While the baybnet-ipnhected portion is nbt 
shown, the structure thereof Is similar to that of the con- 
nbctibh between: the lead barrel 3 and zoom driving ring. 
2. A protrusjon Sa jsfbmied^ end of the barriei 

5. the protmsloh 5^^^^ at 
the Inner siiiface of the lead barrel 3, so that the ban'el 
5 nrioves straight aiphg the b^^^ equal speed ; 

to thiat:bf..the zobm cam rihg 4 while its rotation is inhib- 
ited by th b lead barrel 3 . ; 

[0024] ^ 5, the lead barrel 6 inr ; 

tegrally hold the shutter unit 9 arid t^^ unit 10 with - 
a flange ^a fomied bh the inner isurfabe of the front end 
.thereof. Reference numeral 12 represents a barrier unit 
proyibed at the front surface side of the flange 6a. The . 
barrier unit 12 opens and closes the zoorri : 

driving systern when the zborti lens mechanisrii is cpl- 



. ■ ■ lapsed.jand protects the front Ipns elenicrit G^^^ 

first lens unit 7a when the zoom lenVm is hot 

. ui?bd^' --^^^^^^^^^ " ' " • ■ ' , ; 

: [0iC)i5|;--: 

5 : surface of the 'Zoom cam ring 4, first cams 4a and sec- 
; pnd cams 4b are alternately arranged to diyidet 
J surface into six equal 2:ones. The stmcturesbf 
; 4a and 4b will b^^^ 
: [0p2^j: RefeiTingto Figs; 3 and:5, firs^unitguidin^ 
jo - IS arc pre 

; barrel 6, The first tin jt guidihg pjns 1 Sj^hgag with the 
first earns 4a fomied on the inner surface of t^^^ 
cam ring 4; In the inner, surf^ a grbbye - 

(npt shbWn) fe 
IS 5b fprrribd on the pen^^ 

5. With this engagement, the rotatibn of the npn-ii|us- 
trated groove is regulated by the rib 5b and thb first unit • 
guiding pins 13 move, along the first cams 4ai so that 
the barrel 6 mbyes straight along the optical axis, 
20 [0027] ; The second lens franie.jB is fitted In the barre^^ 
• 5 while being he|d thereby to be nipvable along the bp- 
tical axis; Specifically, second unit guiding pins 14 are 
formed to protnjde from th e periphery of the second lens 
frame 8. The second unit guiding pins 14 engaige with 
25 the second cariis 4b of the zobrti cam ring 4 through a 
long and riaTOW hole Sc fbmled In the tD^rrel S^i^ that - 
the second lens f rarhe 8 is moved straight ajong the bpir ' 
tical axis as the second iihjtguiding ipihs^l^^^ 
the hoie arid .thbSsfe cam 4b: : T^ 
30 bf the leicb 

. Will be desbfib^d-iater^^^ 

[0028] :. To the peripheiy of the rear end of the zoorri :. 
. driving ring 2, a large-diaiTiete 
tached. The driving gear 1 5 engages with a snriiaiH^diam- 
35 eter zpom drjvjng gear ie locati^ art the end pf; a zoom 
speed rbd[uctipili system.iand:tifari^ driyihg force pf ; 
; a zpbnri motor (riot shown) provided in the camera bpdy 
A to the zbom nribvlng-out riiechariism through the zoom 
driving system , The zoom d living gear 16 is formed tp 

49 be longer alpng the axis so; as to always engage w^^ 
. the driving gear 15 moved ba^^^ 

"i nipyeiTierit of the zoom :dnvirig ring 2; The: strudu^^^ bf ■ 
. the zocm drivirig geaM 6 vyilibb described late^ ; 
[0029] Subsequently, an operation of the zoom mov- 
45 Ing-piit niechanism having the above-described fourr 
barrel-unit structure haying three nipvable barrel units 
wijjie describe refei^hceto Fig. 8. First, the driv- 
: ing f orce of Sie zpiam motor is transmitted fro 
; driving systennrto the zoom driving ring 2.through the 

50 zoom driying gear 1 6 located at the end of the zoorii. 
■ drivirig system and: the large-diametbr driving gear 1 5; 

Receiving the d^^ lead follower 2a is guid^ 

; ed.albng.thb'^ t?arTel 1 , so that 

the zopni dnying rjn^^ the optical 

55 axis ^iieybtatirig dlb^^^ lead guide 

ia. The driving gear: t^^ ring 2 and 

.; the tooth-shaped surfa^^^ zoom drwlng gear 16 
transhrilt the diiylng- fbrtb while sliding ajong the optical 
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..axis; ' • • "".^'CV' ' ; :•' 

• [0030] By the forward rhoyemen the zoom driving:^ 
; ririg 2, the. lead barrel 3 is rTipyed straight ^a^ op-=;. 
tipal axis atan-equ zoom diwiirig 

•nng2;Wlnileit^ 
- rel:1. J^ezooiTi firig 4 Is mpyed forward^ 
optical axis while being rotated a:s the all un jguiding pin 
I t 'rhpves along the groove 2c of the zoom driyjng ring 
^2 and^the. bending lead hpla 3c of tHis l^ad:barrel 3; th^ 
b^rrell moves straight along the^^ 
spebd to that of the lead barrel 3,whiie Its rot^tlpri is iri^ 
hiblted by.the lead barrel 3. 
[0031] TTie zoom cam ring 4 moves while rota^^ 
the barrel 5 moves straight, thereby driving tfie focus 
shutter bippk B and the second jens frame 8 holding the 
second lehs unit 8k In this case; since the first cams 4a 
for moving the focus. shutter block B and the second 
cams 4b for nioving the second lens frarhe 8 ai-e inte- 
grally formed.on the inner surface of the zoom cam ring 
4i the drive; transtnittihg system brianches at the zoonri . 
; earn ring 4 to the focus shutterbipck B and to the isecpnd 
lehs frame 8. ■ : 

[bbsizi The ifocus shutter block B operating iritegrally 
with the barrel 6 moves f onward as the barrel 6 moves, 
by receiving the driving force of the zoom cani ring 4, 
along th^ optical axis while its rotation is Inhibited by the' 

: barrel iSv: The second lens frame 8 Is moved straight 
along the optical axis as the second unit guiding pin 14 
moves alorig the hole 5c arid the second carii.4b' When 
.zbbniinig is perfomiied in this planner, byldnvihg the lens 

: barrel frbrh a ishbrterifbcal length condition to ^ 
focal length cohdition, the fi^^^^ 7a and thesecr 

■ dnd lens unit 8a movefbiward while varying the distance 
therebetween. ; 

■ [0033] I n the zporn I ens mech an Isnri acco rdirig to th is . 
. ^embodiment having the basic structure ; described. . 

above,: the zoom ratio Is kppraxirt^^ the 
longest fobal length cbnditioh shoWri in Figi 5 wherb all 
the barrel units are moved but and in the.shbrtest focal 
length condition shown in Fig.: 6 where the ban-els are 
moved out by a minimum annpunt for photographing. On 
the contrary, in conventional airangenri the zoom. ; 
l-atib is apprbkirriateiy 2 : 1 atthe mbiit:.T^ in the ar-:: 
rangenient according to this eriibbdirnenti the zoom ra- 
tio Is remarkably high compared tb : conventional ar-. 
rangements, 

IP034] ; - As shown in Fig. 7, in brder that the total length }. 
of th^ zooni ien$ mephanisrn Is smajW at the' - 

shprtbst;fppa! length cpriditlpn When the zobrti lens : 
: rfiechanlsrri is npt used, aji the^ are bpllapsed 

and housed in thie stationary barrel 1 incorporated |n the 
carriera body A. Reference designation 1c represents a 

■ collapsed end sbpper provided at the fjear end bf 
: stationary barrel. • • ' - 
. [0035] in the fOMr-bkTOl-unft, three-mbyablVbarrel- 
•unit zoom |ehs mechanism as described abpve, each 
barrel unit should carefully be structured because of the 
greater nunnberof barrel units. Hereinafter, structures of 



' . this eriibpdiment which are largely (different 

• . of cpnveritipnal arrangenients will be described. ; 

[0p3?] . Be^^ to Rgi 15, there Js shbwn^t^^ ai^ 
rangeriient and. structure of a light intercepting rubber 
5 ring. In zpbhri leris nriechariisms, it js necessary to ar^. 
rarige jightintercepting riienribe at the f ront endsVbf.thb 
barrels cpristituting the lens barrel. In this embodiment, 
since a greater nunriber of banrel units Is provided tb re- 
alize a= cpmpact zoom hi w 
. ;i9^ spaces are. largely restricted for an;an^irig light Intefc; 
cepting ring 17, 18 and 19 to be arranged at:the frpnt> 
erids of the barrels, l:e! the stationary barrel 1; the zoom. 
; driyjng ring 2, the zoom cam ring 4 and the barrel 6, re- 

; spebtively. -r.:;;;^ . 
IS [0037] -'YThierefpre; in thisvembpdirnent; 1^^ diffictilt tb 
. use for the light interceptirig rings cbnvehtlonal materi- 
als such as a silk fiber to which surface a rubber cpat is 
applied or a Teflon (traderiiari^)^ 
cannot be arranged in the restricted spaces. For this 
20 reason, the light intercepting rings 17 tP: 19 of the 
present ihyehtipn are rubber parts, formed by cbmjjres- 
: : sion-mojding a silicbhe rubber materiai rich in elasticit^^ 
and mpldabiiity. The excellent elastcity of the rubber ef- - 
fectively restrains the decenterihg of each barrel.' 
?5 [0038] Tb.achievetheirmain;pbject^^^ 

the light ihterceinihg rings lt^ 19 ili^niade bif a W 
ru bber material , wh ich is f britied into a lip sh ape h aving 
a cbnfigiiration and dimensions fitted for the s^^ 
which it is arrangedj thereby 
^ nbriunifbnTiity pf dihiehsibn?^ 
: rel.1 , the zophi diiylhg ring iS.^^^l^^^^ 

. .the barrel 6 arid preventing the leakage of light due tp 
: the existence of extraneous: substances .^^v; 

[0039] ; The accuracy of attachment ppsitioh is- \rr\r 
35 proved .by foiiTiing a steja portion on e light 
. :.; Intercepting ri^ 17, 1 8 and 1 9 and each ojf the station- . 

ary baTOlrl , the zoom driving ririg 2, the zobrri cam ririg 
: : 4andthe ban'eI 6 tp. Wh!ch the^ 17, 18 and 19 are 

set; 1 n Fig. 1 5, rief erence designations SI S2 and .S3 ; 
^0 represerit the step portions. . 

[0040] { More specifically, the llght. ihterpepting ar- 
... . . rarigement for a sjjiace betw^^ the' stationary bartel l ■ 
. and the zoom .driyihg ring 2 is ais follows: The peripheraj 
surface of the intercepting ring 17 inciuding the; step por- • 
.^5 tion 81 js fixed by a silicone bond to a ring member 20a 
; . ' attached tb an end of the periph ery of the stationary barr - 

• rel 1, th.e outer SLfrf^Kje of a strip portion pf the light iri- \: 
tercepting ring 1 7 Is held by bein g pressed by a - plan e 

■ ririg rtiehribef 20b attached to -the -inner side surface of 
50 ah aperture flange Aa pf the canriera body A, arid the x 
inner surface pf tiie light intercepting ririg 1 7 is pressed 
against the peripheryrof the zppnri-driying ring 2/ 
[0041]; The lighiiiTtQrcei^ 

betweeri ;the zooth drivihg ring ? and the zoom cam ring 
55 4 is as fbllbWs: The peripheral surface bf the light inter--:: 
cepting ririg 18 including the step pprtipn 82 is .fix^^ 
the zoom driving rifig 2 by a silicone borid, there 
the light iriterceptlng ring IB to the driving ring 2. The 
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■ Inner surface of the light intercepting ring 1 8 is pressed 
against the periphery of the zooni cam ring 4. J- 
[0042] :The light intercepting arrangement for a space 
betweeh the zobrn pam ring 4 and barrel 6. is is fpj- 

>■ ■ lows: The peripheral surface of the light interceptihg ring 
19 Including the step portion SS Is.fixed.to the zopnri cani 
ring 4 by a silicone bond, thereby fixirig the light inter- 
cepting ring 19 to the cani ririg 4; TTie iriner su^ of 
thja light intercepting ririg :1 $ presse.d against the pe- 
. : rlphery of the barret ^(^^^ 

17 to 1 9 are of jflange cprifig^ having the step por- 
tions SI- to $3,. respe^ at 

^ the time of attachment is guaranteed; and the assem- . 

■ bling capability is Improved. 

' [0643] J n addition;, s Iric0 th e 20^ nt amount 

. Is large, the pressure ::angle^^^^^^ second, 
cams 4a and 4b are high ; so that it is inevitable that the 
zoom torque is;miechariically high^^^^ in Figs. 16 

and 1 7. For this reason, If the-sliding resistances of the . 
light iriterceptihg .rings 17 to 1J9 are; great, the time re: 
quired for zbohi driyirig a noise caused by 

: ^zobrhing increases, to prevent this, special cbat of flu- 
orine is applied to the siidirig surfaces of the rubber 

: made rings 1 7 to 1 9 and the ban-el^ 
[00441 Figs. "10A and 1 0B are ej^^ 

> focus shut^er blockB. The focus shurt^^ 
the'shutter unit 9 and the focus unit i 0 integrally fprrneJ^ 
at the front surface side of the unit 9, and is provided in 
the ban-el 6; 

.•• [QQ45] ; Fleferring to Fig. 1 0A,; the focus unit 10 is as- 
: serribled in the fpllowing mannen The first leris frarn^J. 
. is ifitted in the^center of a focus base menriber 2 1 , and a 
; washer 22 and a coriifiresslpn spring 23 are fittedV 
around a cylindrical boss 21 bfbrnried on the focus b 

■ ■ mertiber21, Then,: a heUcold pressor plate ?4 of ri^^ 

form is set at the front fpcus base mernber 

: - 24, arid the pr'esser plate screwed to the focus base 
v. rneiTiber21 by a sci^W 25: • ' 
■Tv :i0b^^ Referrmg to Fig,:10B, the shutterunit 9 is fixed 
' ;;Stb the f^^ by setting a shutter base member 

: 26 at the rqar ^rface side pf the focus base -n^ 
. : 21 arid by driving a screw from the fro^^^ 
.the focus base riiember' 21J boss' 
26a.fbrtned to protrude froni the shutter ^ 
• ^.26; • ; ^ : '^"yj - ■ / '■: 

[0047] The shutter base rhember 26 is provided with 
an AF motor 28, for drying an a^^^ ; 
ahism; The AF nnotbr 28 isiconhert a flexible 

printed circuit lead 29 to a driyihg'cifcuit (not shown) jsrb- 
vlded in the camera bbdy A. An output gekr axis 28a of 
the AF motor 28 faces the front surface of the f ocusf base . 
' meriiber2i..- . 

. [0048] The first lens frame 7 is provided with an eri- " 
gagement rtiember 7b protruding from the periphery of 
.: the frame 7. The engagement nriefriber 7b engages with 
v : a guide 21c provided at the focus base rriember 21 , Be- = 
. . tween the first lens frame 7 and the focus base nniember 
21, a hettcbid (not showri) is provided on the Inner di- 



ameter side and a female he|lcoid:30 having a gear 36a 
is provided on the outer dianrieter side. They are fixed 
to the f pc^s base member 21 along the optical axis. The 

' heljcoid of thq ferriale hejicbid 30 is iirilced with a heljcpld 
5 (npishbwn) pfoyided on theput^r diarneter side bf. the 
first leris frarrie 7. Referenc represents 
a f6ciis,iight intercepting member proyided at the.foctis. 

.bas(Brniiember2 

[064?]: :^$irice;. the^^^^^ focusirig :iis ; pushed 

, 10 . aigalrist Ithe hellcdd of ; the f hellcpid^sb In pn^ 
; rection by the compression spnng- 23, the influence of 

tile backlash caused aU linkedpbrtibn of the^ 
/- ..is.removed, so that the/fpcusmg a^^ 

■ SinciB the f ir'st lens unit 7a is rnpyed sti-aight, the. bi^tical 
p^rfojTTiknce is jipt iaigeiy y^fl^^^ due to! the' nfioyin^ out • 

V ;: for focusing. 

[0050] Inthls arrangement, the AFrnpbr 28 is^^^^ 
by the electric power supplied from.the driving circuit 
through the flexible lead 20. This driving of the AF motor 

20 28 i-otates the female helicoid 30 through a speed re- 
' . ductibn gear chain includirig the gear-axis 28^ arid the . 
gear 30a. By the rotation of the female helicoid 30, the " 
first lens barr-el 7 Is rnoved straight along the opticar axis 
while its rotation is inhibited by the guide ^1c of thefbcus 
bas.e member 21 , thereby performingfocusing. 
[0051] " To detect a zbbitiihg pos^^^ 
a pulse encoder 31 and a photointerrupter 33 are pro- 
vided for monitoring a nriovement amount of the fiiit leris 
frame 7. The ericoder 31 is Incoripbrated in the focus-. 

30 . base member 21 arid has a rptary disk 32 .^^^^^^^ 
end bf ife g^araxis 31a and an encpder g^^^^^^^ 

; tip of the gear axis 31a. The rotary disk 3^^ 

of slits 32a along its circumference, the encoder gear . 
31b engages, with the puter . diameter. giear SOa^ : 

35 female helicoid 30 through a diff ererit menriber f rom the 

. . . speed redut^ipn,systenri, . ; .; :. 

■ '. : [0052] ; iri the two-phase photpintemjpt^i' 33, one light 
; projectirig device (not shown) and two light receiving de- 
vices (npt shown) are an:ahged; to be. opposite to each 

^ . other with the rotary disk 32 of the encoder 3^^^^ 

By the rotation of the rotary disk 32, light from tiie light 
prpjectirig device ' is inteM re: ' 

cerving portion thrbugh the sNts.32a,. and;th^ 
. light is photoelectrically converted by the light receiving 

^ portion. ■ 

[0053] As well known, in such a two-phase photoin- 
terrupter 33,; sincef for one jpulse^ricoder; 31 arid one 
light.projectjng disyice; ivirb light receivirig devices are 
. arraiiged so tliat the phase of the output signal of one 

so device is : delayed from tiiaf pf the other, the timing of 
'■' light incidence on the light recelviriig devices do not cor 
ihcide with each other. I.e. a predetemiined phase dif- 
:^ ferehce is generated between the butput pulses. The dif- 
ference in phakeeriables the sensing of the dire^^ 

55 rotation (the directipri of focusing driving) and chatter- 
ing.- '. ■ . ■ - ■ ■ 
[0054] In this arrangement; the femaje helicoid 30 Is 
rotated In eitifierdir^on by the rotetion of the AFrnbtor 
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28. The rotation of the hQlicpid 30 Is transmitted to; the.:; 

encoder gear 31 b to rotate thejrotary disk 32::The rotar- 
; tion:'^p,f ;:|lie disk 32 Is . picked up and mpnitbred by the 

.two-ph4se| phbtpih jh this case, since, the 

;::encojd^r;igear31a^ 

: : gages with the outer g^ar 36a of thefenriale helicoid 30, 
; the sensing error CO mppnents generated mainly by 
. backlash of the speed reduction gear chain Is made min> 
irhunn|. As a result, the. pbhtrb) is perfortned highly accu- 
..rately. ^ ; . * ■ . : • 

[ObSS] A conventional detecting nrieahs erhploying a 
zone focusing hnethod also use^ an encoder and a phor 
tpintefmpter. In this caspi however; ais shown ia Fig. 9B, 
since the ehpoder 1^ pibyid^^^ off fromithe fo- 

.cus driyihg gear systenrj and sihqei 7 
is fastened by k rmch^t nlechanl$fn after ian 'elrror ob- 
tained by a calculation is corrected, the control accuracy 
is linriited, for example, by the influence of backlash gen- 
erated between the gears. : 

[0056] In this enfibodlment, as shown In Fig. 9A, the 
. fpcus driver (female helicpid 30) is provided with the en- 
coder gear 31 a separately from the driving systerrii and 
the control of the inovihg-out mechanisnn for focusing is 
jDerfomied through a pulse control by use of the twb- 
. pha^e phptplnterm In contrbliingthem^^ out 
•fbrfbcusliigfrb^^^ 

rangement, an e)rtremely finely diyided control (e^g ap- 
proximately 428 pulses) is enabled. 
[0057] Figs. 13 and 14 show an an^ngemeht for 
housing theflefxible lead 29.fprshuttercontf^ . 

- ter unit 9 is connected through, the fiexiWe jead^^^ to tlie 
driving circuit provided In t 

. [0058] : Cbhventibrial|y, the fiexible: lead is arranged 
through the Jens, barrel: In the conventional arrange- 
ment, since the moving-out aimoijnt. of the lens from the 
Jorigest to the shortest focal length conditions is small,, 
the loose portion of the lead is housed: in a space be-: . 
tween the barrels cbnstituting the lens barriel at a shorter 

■ focal length condition; However, ;in a 
that -Of the present ;;inyentipn . vyhere the moving-out 
amount of the lenis is y^iYlIa^^^ the size reduction ■ 

: is requlredy since'mlthe 

. space to hpuse the f lexible leaid, ainew airahgetTi^^^ Is 
required for arranglhig th^ flexible lead. -::.: 
[0059] In this embodiment, to :reialiZ(B a cbmpad^ 
barrel; the portion in which the flexible lead : 
Is provided butsidethe lens barrel;: After drawn froni the ; 
viplnity of the ihhiBr$urtac0^^ b^^^^^ 
' Figs. 3 and Sythe iflexibleijead ^0 passes through a guide 
hole 34a and a guid(B;stay 35. provided at a reinforcing ; 
ring 34 of the lead banrel a 36 at the 

front of the barrel 5- and is curved: into stationary 
barrel 1 sb th^t jts miSdliB^^qrtibri Js by ^ flexible ... 
lead liousing 37 of square pillar fomi. After drawn from 
the flexible leadhbusing 37, the flexible lead 29 is con- 
nected to the driving circuit. .;:;::^^; ; 
£0060] Referring to Fig: 13, reference numeral 38 rep- 
resents a clip board. In the center of the clip board 38; ' 



a U-shaped .flexible lead push^^ 
- which is pushed toward the surface; of the bpard 38 by 
' a coil spring 39a; 
[0061] A poiiibn of the flexible jea^ 
5 : in the flexible lead housing 37 is bent. iFhe bent portion 
29a is an-anged on the clip board^ 38 while being put 
through the fiexible lead pushing means 39, and its end 
is held by bending a holding member 38a provided at 
the other end of the clip board 38. Theretiy, a pushing. 
10 force is provided to the flexible lead 29 by the wprkihg 
of the spring of the flexible pushing means 39 to loosen 
the lead 29 in the iens barrel/^^ . : - : 
[0062] . Thus, the clip board: attached to the berit pbrr 
tibh 29a:of the flexible lead 29 Is hoiised in tKe flexible. 
IS lead hbusihg 37 together witii a^ 

40. Under this hpusing condition, the clip bpard SB and 
the berit portion 29a of the flexible lead 29 are prevented 
frbfTi falling off in the flexible lead housing 37 by the clip 
bending member 40; When the zoom lensimebhahisiri 
20 is coHapsed, as shown in Fig. 7, the flexible lead 29 is 
housed in a dead spabb C between the cyiindripeir sta- 
tionary barrel i and the canrie beirig 
curved by receiving the pushing force from the flexible 
lead puishing member 39 without being: ib^^ ' ■ 
25 [0053] : In this arrarigehnent,. since the flexible lead 29 
:•: is pushed by a spring, it Is^ the dead 

: space C without being Ippsened. Since the flexible lead 
. 29 is pushed in the dead space C in accordance with 
zooming, ho driving source speqifically for hbiisirig the 
30 ■ ■ lead 29 in the space C is irequired. Sjnce tlie intermedi- 
ate guide members for the f lexlble leEld 29 are provided . 
at the reinforcing ring. 34.and the. barrel 5, the flexible 
■ lead 29 is surely prevented from intruding ihto the effec- 
: tive optical path by being loosened In the lens barrel. 
35 (o664] .Refemhg to Fig. 16 and 17, there are shown 
. the. bottpmed carris fbrirned on the inner surface of the 
■ • zborn.'cam:rihg\4. Fig. 16 is a sectional view, and. Fig, 
.-: 17 is 'a-develbpm a ■bonventlpnal arrange-; 

ment, the cams of the zobhi cam ring are formed tp per-: : 
>fO: . fbratethe islde wall of the cam ri nig, In this; embodiment- 
however^ to ^reduce the size, the finst arid second cams;; 
\- ' 4a and .4b are bottprned carri grooves f brmed riot to per- • 
. fbrate the z^ 
ton along the ith ickn ess . yVith th is structu re, the strength 
<5. of the zoprri caiTi ring 4 Is greater than in .the coriven-: 
tibhai arrangement where the cam holes are fomried. ; 
. [0065^^^^^^ are fomried consisting bf . 

. • . three ifirst cams 4^;^nd three second c^nis 4b alternate-' 
■;: ly arranged at equail spaces alprig the c|rcuhiiference: 
50 The cone angles of the cam grooves; are 70?. On the 
. inner surface cif the zoom cam ring 4, a parting lirie of 
. the rnetaillc iriold Is forthed at the tirnb of nfibldih^. The 
accijiiacy.j? impr^ the operation of the 

; zobrn cahfiTihg 4 so that the. first unit guiding pins 13 and 
55 the second unit guiding piriis 14 are not caught by the' 
parting line. .. 

[0066] ; The first earns 4a and the second cams 4b are 
.forrried to incjude a zoorhing cam portion and a collaps^ 
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, ing cam portion integrated with each other Specif Icaliy, 
the collapsing cani pprtion is fprfned on an extension of ■ 
the zooming cam pprtibri. Wth this ^rub^^^ same . 
driving system is uied fbir. diriyinig a^^^ zoom 

jmpving put arid for driving at tlieitim^^^^ By tlie 

• cornbihation with the lens three bar- . 

. riBl units, the distance between the and second lens 
units 7a and 7b and the 'distance^^^^^^ second^ 
jeris unit:8a $nd^ arerninim when thi^.: 

zoprti m^ch an is^ ppl lajisedi ithe ' j^alizjhg- c6m , • 
pactness. 

- [QpiST] Reiferrihg to Fig;^ 

. nient of thp-2oi)i[T^ ^^•'iving;: 
gear 41 tp.fiie st^tipn^^ i . WQlt knb^^ 

finder (not.shpwri):^^^^ cSitiera:: 
since ft hecesiskjy tbVaiV th^^ finder jH acv 

bordance with the zoprning pf the lens,; In this enibodi- 
meht, a long gear like the zoom driving gear 1 6 is used 
as the finder driving gear.41 linked with a lens drivlrig 

. system of the findeh The finder driving gear 41 Is held 
by the periphery of the stationary ba 
[0068] In these gear driying systems, when the driving 
gear 15 of the. zoom driving ring 2 which is an Input side 
geal^ is the long gear, the gear section becomes visible 
from the outside when the zoom lens mechanism Is 
moved but. Fbr this reason, a long gear haVlrig a thick 
toothi is used as the zooni driving gear 16 which is an 

. output side gear engaging with the driving gear; 15, and 

: ?i:gear having a thin topth is iisecl as the driving gear 15. 

■ :The finder driyiri^ gear 4l has the sarrie prbblem:v^^ 
[QtiS9y::J^ gear 1 6 and.the finder drivlrig 

gear 41 which are output sid6 gears are fixed along the 

: optical axis to move the input side. gear. When the input 

. gear Is rrioved, the teeth thereof slip on the teeth of the 
output side gears, while, always engaging therewith. : 
stilus, the driying torque: is tran^rnitted. . ; : 
[0070] : Specially, be^ are provided 

bh. the jDerijahery of thb statioriary barrel 1 along thecir- 
cumference at positions of different phases. At the bear- 
ings 42 and 43_, the zoom driving gear 16 and the finder 

. driving gear 41 are; arraiiged on the same axes, and 
gear axes:.i6a.and^^^4^^ therethrough to at- 

tach the zbbnri drivlrig gear.i 6 and thefinder driying gear 
41 to the.statioTiaiy barrel 1 . V . 
[0071] . ffiiBferring to Fig. 1 2;there is shown a zoom de- 
centeringpreventing mechanism, When the: lerts barrel 
is moved ^b^t^^ geartiansmisslph mechr 

' ariism. CQhstitutecl by the driying gear 15 pf the zoom 
driving ring 2 and the zoprti driving gear 1 6, the pressure ' 
from tlie zoom driying gear i 6 is applied along the nor- 
mal of the pressure angle of the driving gear 1 5, so that 
the iens- ban'ei is= pushed direction such that the. 
geare 15 and 16 are disengaged. Speqificaily, thezoorn 
driying rihg 2 is decentered relative to the sUitipnaiybarr - 
rel i to incr;ease the distance between the axes; of the 
gears 15 and 1 6, so that the teeth of the gears 15 and ; 
1 6 may not correctly engage with each other in the zoom ^ 
mechahism" to cause, zoom 



[0072] To prevent. this, in. this embodiment, an. arm 
- nieniber 44 is formed to protrude fronri the periphery of 
the lead barrel 3 whidi is located opposite to the zporii 
drivlrig gear 1 6, and a hppk 44a forniiBd at an end of the 
5 arrin nriember 44 is engaged with an opening 1b of the 
: stationary barrel 1 while the is' inserted 

in the pperiing ibj thereby nriaintain ing the ppsitipria! rey 
latlonship between the stationary barrel 1 . and the zpprn 
..V driving ring 2 coristent against the presjsur^^f^ 
\ip zoomdriyirig gear ie. . _ 

." [0073] / Referring to Fig. IB, there is shpwri;a^ cutr; 

ter 45. The flare cutter 45 iripludes a frame 45^^^^ 
. an angular window 45ai and a^^ 
^ protruding frbnithbperiphe^^ 
IS cutter 45 is ^ttabhed:tbthefix>h 5 

by engaging the engagementanri 45c wit^^ 
. ment member 5d; : . 

: [0074] in this enribpdiment, since the flare cutter 45 is 
fomned by plastic molding, it can be brought into close 
20 contact with .the leris' to achieve a highly (effective flare 
preventing cdnfigura^^^ the portion which i^ faed 
to the lens barrel, I.e. the engagement artTi 45c can be 
fpmried integral ty with the frame 45b. . 
[0075] RefemngtpFlg. IQ.therelsshoWnanari'ahge- 
^s rrient for pushing the second lens frame B, The second 
lens fraime 8 includes a fname member 46;fpr holding 
the second lens linjt 8a, and a light intercepting pliate 
47. At the periphery of the frame member 46, three.pin 
hbies 46a fpr .adriiitting the second unit guiding plhs^ 
30 ane fbntiedjria fsidjai cjirek^bhm^^ 
cjipurnifei^nce |ritb.thre^ e^^ 
cepting plate 47; tiiree plate sp^ 
extend alpng the circumference or th^ 
positions^ to diyldbithe drcun^brc^ inta three::e^^^ 

3si .. part?.. -.. .. ' .;■ •': ■ • St / ^ *':'* 

. : tPOTiS] . TTii iight iriterceptlnig^^ 
. ; . the frame menriber 46 wliin^ ends of the plate : 

. •: . spfin gs 47a con-espp n d to the pin holes 46a. The frame 
merriber 46 to which the light intercepting plate 47 is at- : 

40 tached is inserted into the barrel ^ so that thb piri hples ; 
46a correspond to the hples- 5b,;a.nd 
: gui^'ng pins; 14; are inserted through -the Holes Sc^- intp; 
the p I n holes 46a, tfiereby the second lens frame 8.; lis- ; 
attached to the ban-el 5.; 

45 [0077] The second unit guidirig pihs 14 

each has a caught portion 14a at its base end. When 
the second unit guidirig pins 14, dre inserted in the -^^^^ 
holes 46a, the caught portions 14a: are caught by U- 
shaped grooves 47b of the plate springs 47a; With this 

50 arrarigement, the second unit guiding pi ris 14 are 
pressed against the second cams 4b fprmed on the in- 
ner surface of tfie zoom cam ring 4 while being pushed 
outside along the diameter by the plate springs 47a, and 

' ■ • since the secorid unh guiding piris .14 which are taper 
: P5 exert centir'ipetal force while nibVmg, the gerieratipn of- 

. backlash is effectively prevented. As::a:resu|t, tfie posi- 
tional accuracy- of the lens improves. Since the plate ' 
spring 47a is f oirned iritegralty with the light interpepting 
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plate 47j?y.press mpldirig, the manufacturing cost Is re- 
duced, By using as the first unit guiding pin 13 ^ taper 
plh haying a sianting end lilce the sepond unit guiding 
pin 14; the first arid second cams 4a and 4b of the zoom 
cam ring 4 anpi the guiding pins 11 i 1 3 and 14* ar^e pro- 
-vided with centripetal force, . — . 
[0078] Referring to Fig . 20, there.is shpwn a light in- 
tercepting arrangement of the focus shutter block B. 
Sinqe there are a number of minute g^p^ |h the fpcus 
, shutter blocic B having a cpmpiicat^^ sitiiicture as shown 
in Figs, 1 0A and lOB, it is -very difficult to ob^^^^ an ef t 
fectiye light intercepting capabrt^ intercepting light 
by using a iight ihtercep^^ f or eVery necessary 

gprtiQri^;,Forffi^ focus 
^iiiUtt^r t?|6ck B i|^ comjDjeteiyJIi^^^ ' 
Ing It with a light ihterpeptlng cbv^ of a nietal.: 

The light intercepting coyer 48 is formed^ for example, 
by deep di'awing molding and black matte finish 
processing of an aluminum plate with a thickness of 0.3 
to P^him. 

[0079] . As described above; ac^^ to the zoom 
lens mechanism of the present erhbodlment provided, 
with a first lens unit, a second lens unit, a stationary bar- 
rel fixed In the camera body, a first movable banrel at- 
tached in the stationary barrel tb be moyable out, a sec-: . 
pnd movable barrel attached Ih the firct movables ban'el: 
to.be movable out and a third movable barrel attached 

. In the second movable barrel to be rhovable out wherein- 
the first lens unitis held in the third movable barrel to be 
movable and the siecond lens unit is held in the first or 
second movable ba^el to be niovable, even If the length . 
of each of the moyable barrels is set so that all of the 
three rinovable barrels are housed in the stationary bar- 

: re|, the total hibvihg-oiit amount of the thi-ee rtipvable 

. barrels is renriarkabiy large .compared to cpnyeritipnal 
arirangernentis^;^^^^^ result, a high zponi ratio is obtained. 
[0080]; - F^ dolliipsible structure , is . em- ^ 

ployed, th6 necessary thlckne^^^ 6f thb camera. Is much 
smaller. As a result, a zoom lens mechanism is realized 

: which has a high zoom ratio but is very compabt and 
cahibe incorporated in a leps 

[0081 ] : By feduclng the number; of lens elements, the 
size bif the camera along th^^^ dptlcai axis is reduced by 
arranging the lenses to be close to each other,: and the 
three nriovable balTCls are nested. A^ a result, the zoom 
lens mechanisrn. which is thin, yvhen collapsed real- . 
ized." :.\ 
[0082] Whi|eintheabbye-descn>edembodimem 
present invention is employed in a sp-called lens shuttel- 
camera; i.e. a camera where the shutter is provided In 
the lens barrel, the present invention is not limited to a 
specific shutter type; the present invention may be em- 
ployed in a c£fm^ra proyided Wjth a focal plahe shutter 
[0083] Obviously, many mbdif k:ations and variations 
of the present invention are possible in light of the above 
teachings, it is therefore to be understood that within the 
scope of the appended claims, the invention may be 
practiced other than as specifically de^ribed. 
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Claims 



1. ;. ;A lens ban-el mechanism for a camera, coniprising 



' • a. first lens unit (7a) and a second leris unit (8a) 
: . arranged along a common optical axis; 

a firist barrel unit (1) which . can be fixed to the = 
camera.so.as ta • ; . 

. a.secprid bartei^ inside said ifirst 

;,,baiTel unit (1) sp^^a^^^^^^ 
first; barrel: Unit axiaH a straight line alprig 
said optical axis; 
athirdiDarrerunit(4i5^ 

bairei unit (l^v 3) sp as tp i?e movable put frprn-; 
said secphd barrel unit axlaiiy In a straight lind 
along said ojDtJcai axis, said th|rd barrel unit (4, 
5) holdirig said second lens unit (8a); 
a fourth barrel unit (0) fitted ihsjde said third bar- 
rel unit (4, 5) 80 as to be mpvaible out from said 
• third barrel unit kxlally in a straight line along 
said bptldal ax|s, said fourth' barrel unit holding 
; said first lens unit (7a); and ■ 
a driving mechanism for moving said third bar-, 
ret unit (4, 5) out frorn said second barrel unit 
(2i.3) and for rndying said fourth ban'el unit (6) . 
PutfrpmsaidthiixjbahBl uhit (4,5) attheskrne 
time as said second barrel (2, 3) is nibyed put' 
from said first barrel unit (i); 
wherein said driving nnechahishn includes a first: 
nriechanism: (4a, 5b, . i 3) moving said first lens . 
unit (7a) held in said fourth barrel unjt (6) aldhg ; 
the optical axis, and a second mechanism (4b, 
5c, 14) moving said second lens unit {8a) held 
. In said thii-d barrel- unit (4, 5) along the optical 

axis, sajd first an d/second m 
•.ihtercPnn0cted;to said third barrel unit (4, 5) 
: such that said first and sebb rid nriechan Isnns are : 
; powered arid . g u ided i n comriibn upon said ■ 
. : rn6ven}ent of said third barrel unit (4, 5) putfrorri' ) 
said second bamel un|t (2, 3). 



A leris barrel mechanjsm' as! clai^^^^ in clairn 1,.: 
wherein said third barrel unit (4, 5) corhprises a firist •: 
banrel (4) and a second barrel (5) which is movable 
togetherwrth said first barrel (4) and is rbtaitable with 
respect tp said first barrel (4), wherein said rotation-': 
al rnpvemeht of said secphd barrel (5) relative to 
said first barrel (4) causes hnbying of said first and 
second len? units (7a; .8a); . 

A lens barrel mechanisnri as claimed in claim 2, 
wherejri said first mechanism (4a, 5b, 13) cpnipris- 
es first earn means (4a) provided at saidf irst barret 
. (4) of said third banrel unit(4, 5), first pin rneans (13) 
provided at said fourth barrel unit (6) and engaging 
said first cam means (4a), and rib nieans (5b) pro- 
vided at, said second ban-el (5) of said third barrel- 
unit (4, 5) and engagirig groove means provided at 
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• said second barrer(5) of jsald third barrel unit (4. 5). 

4.; A leris barrel mTChahis^^^ in ctairri 2 or' 

3, wherein said s^pnci rhTChsi^^^^ 5c, 14) 

; comprises second cam means;(4b) p^^ at said 
r! first barrel (4).9f said third baWei unit (4, 5), second 
:. - pin rneahs (14) connected to said; first lens means / 
: . {8a) .and engaging said; second cam rneahs (4b), 
. {. and elongated hole nieans provided at ^atid sec^brid 
. . . ; barrel (5) of sal d third barrel unft (4, 5), and p^^^^ 
: trated by said second pin means (14). 

5: . A lens barrel mechanism a^ claimed in claims 3 and 
r.\ 4, wherein said fii^ and second cam means (4a, 

■■■■(^Ab) are ajternately Arranged at ah inner surface of 
. :.sald first ban-el (4) of said third banrel unit (4, 5). . 

6. A . iens barrel mechanishi as claimed in claim 5, 
•■: wherein said first and second cam means (4a, 4b) 
. are forhied by bottonied cams. 

7. A lens barrel mechan ism. as claimed in any of the 
. preceding claims, wherein light intercepting means 
, (17, is, 19) fomned by compression niolding are re- 
spectively provided in each of a gap between said 

: -j -p^ ban-el unit (1)- and said said second barfej unit 

• (2, 3), a gap between said second barrel unit (2, 3) 
:.i and said third barrel unit (4, 5), and a gap betwreen 

; :said third barrel uiiit (4, 5) ahd saidjfourth rrib'i^l^ 
• ^:barrelM^ - V 

8. : A:. lens barrel mechanisni as claiimed in claim 7, 
. / Wherein said light intercepting hrteans are made of 

a silicon 

9.. , A lens, barrel mechanism as. clajrified in claim 7; . 
w said light intercepting means aire made of 
: ; a:material to which a fluorine cpating is .applied. 



PatentahsprQche 

1.; Linsentubiismechanismus fureine Kamera. derfpl- 
gendes aufweist: : 

: • ejne erste Lihseneinheit (7a).,und eine zwerte 
Lihseneinheit (8a)i die ehtlan^ 
men optischeh Achse ahgeprdhet sind; 
eine erste "Tubuseinheit (i), die so ah der Ka- 
■ mere befestigt sein kann,' daB sie stationar ist; 
eine weite TubiJS^^^ 
der ersten; Tubusein^^^ 
ist, d^Bsieyon dere^^^ 
ler Rtehtuhg in Liriif entlahg d^r 

optischeri Achse naich.auBeri' b^wegbar ist; - 
eine drftte Tubuseinhelt (4, 5),'die innerhajb der 
zweiten Tubuseinheit ;(2; 
ist, daB sie von der zwelten- Tubuseinhelt aus 
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in axialer Richtung ih einer geiBcjen Linle ent^ 
iang der optlschen Adise.nach auBen beweg- 
. bar ist, wobei die dntte jubuseinheit (4, 5) die 
™elte Unserieinheit (Ba) halt;;^^ 
eine vierte Tubusdnhejt (6); :d^ innerhalb der 
dritlen Tubuseinheit (4, 5) derart einyepaSt ist, 
dais sie von der dritteh tubuseinhelt aus in. 
axialer Richturig in einer geraden Llhje entlang 
der optischeh Abhse hach auBeh bevyegbar Isfi . 
wpbei die, yierte Tub usei h.heit die; erste lilnsen- 
einheit (7a) halt;;und ; 
einen Ahtriebsmechanismus zunrj. Bewegeh 
der diitten Tubuseinheit (4, 5) vpn der zwejten 
Tubuseinhdiit (2i 3) aus- nach auBen urid zum 
Bevyegen der vierfeh Tubuseinheit (6) von der 
dritten tubuseinlielt (4, 5) aus nach auBen zur 
selben Zeit, zu welcher die zwelte Tubuseinheit 
(2, 3) von der ersten Tubuseinheit (1 ) aus nach 
auBen bewegt wird; 

wobei der Antriebshiechanlsmus ejnen ersteh 
Mechariismus (4a, 5b, 1 3) enth§ft, der die erste . 
Linseneinheit (7a) bewegt, die in dervierten tu- 
buseinheit (6) gehalten ist, entlang der optl- 
schen Achse, undeihen zwelten Mechanist 
(4b, 5c, 14), der die zwelte Linseneinheit {8a) 
- bewegt, die ih der dritten T^^^ 

harten wi rd , entlang der optischen Achse j wof :* 
bei der erste und der zweite Mechanism us mit.: 
der dritteh tubusdhheit (4, 5) so verbunden^ 
. sind, dal3 deir erste .und:.der z\¥e|te Mechanj;^-:: 
iTiujsaiJrf die Bewegt 

' (4, 5) nach auBehvon der zwelten Tubuseinheit 
(2, 3) hlh gehieihsani nriit Leistung.veraorj^ 

. '/'gi^fuhrt. werdeh;. / ; - 

Linsentubu^mechariisrTius:nach Ansp 1 , Wobei : 
die dritte tubuseinheit (4, 5) eihen ersten Tubus (4) ' 
und einen zweiten tubus: (5), der zusariimen : mit 
dern ersten Tubus (4) bewegbar und in bezug auf 
deh ersten Tubus (4) drefibar ist, aufweistj wpbei: 
die Drehbeweggng des rweiten Tubus (5) rejatiy ; 
zum ersten Tubus (4) ein Bewegen der ersten und 
der zweiten Linseneinheit. (7a, 8a) verursacht, 

Linsentubusmechanismus nach Anspruch 2, wobei 
der erste Mechanismus (4a, 5b, 1 3) eine erste Npk- . 
keheihrichtung (4a) aufweist, die belm ersten Tubus 
(4) der dritteh Tubuseinhelt (4, 5) vorgeseheh ist, 
eine erste Stiftein richturig (13), die bei der vierten 
Tubuseinhelt (6) yprgesehen ist urid die in Eingriff 
Hnit der ersten Npckeriejnrichtung (4a),ist, und eine 
. Rippeneinrichtuhg.(5b), die belm z^ Tubus (5) 
(ider drmen TMbuseinhM^^ 5) yprgesehen 1st; und 
die in Eingriff mit einer Vertiefuhgs- bzw. Nuteinrich- 
tung ist, die bei deni zweiten Tubus (5) def dritteh 
tubuseinheit (4, 5) vorgeseheh ist. - 



4. Unsentubusmechahismus nach Anspruch 2 Oder 3, 
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wobel der zweite Mechanlsitius (4b, 5c, 14) eine, 
zweite Npckeheinrichnjng (4b) aufweist, die beim 
ersteh Tubus (4) der dritteri Tubuseiphte^^^ 5) vpr- 
gesefien ist, eine zWeite Stlfteinrichtung (14), die 
nnit d(sir ersten Linseneinrichtuhg (8a)Veit)unden ist. 
und die in Eingriff mit der zweiten Nockeneinri^^^ 
tung (4b) ist, und eine vertingerte Lbcheiririchtung, 
die beim zweiten tubus (5).der dritten Tubuselnheit 
(4i 5) yorgesehen l^ und djurch^^^ Stiftelrir 
richtuhg (14) durchdm^ i 



5. Linsehtubusmeclianisnius nach Anspruch 3 und 4;.. . 
wobel die ersie und dieizweite Nockeneinricht^^^ 
• (4a; 4 b) bei eiher lnnehfl§che des ersten Tubus (4) 

. . d0r di^eh fubiisejhhelt (4; :5)^a^ ange- is 

• ordhet slnd. 

6. Linsentubusmechanismus nach Anspruch 5, wobei : 
die erste.und die zweite Nockeneinriclitung (4a, 4b)' 
durch Npckeh am Boden ausgeblldet sind. [2o 

■71: Linsentubusmechanismus nach einem der vbran-' 
gehenden .Anspruche, wobei Lichterfassungseih- 
■ rtehtungeh(17, 18, IQj.diiedurchKompressionsfbr- 
meh.ausgebildet sind^ jeweils In eipem Jeweiiigeh ss 
eines Sp^ttS'Zv^schen der ersten Tubu^elhhe^^^ - 
. und der zweiten Tubuselnheit (2, 3), eines Spalts 
zwischen der zweiten Tubuseinheit (2, 3) und der 
dritten Tubuseinheit (4, 5) und eines Spalts zwi- 
schen der dritten Tubuseinheit (4, 5) und der vierten ■ so 
beweigb^ren Tubuseinheit (6) 

. 8. Linsentubusmechanismus nach Anspruch 7, wobei 
'die Lichterfassungseinrichtungen eineni Sill-: 
kdngummimaterial hergestelit sInd. : . 35 



LihsentubusfTlechariisitius n Anspruch 7, wobel 
die Lichterfassungseihrlchtuhgen aus einem Mate- 
. . rial hergesteitt sind, auf welches ein Fluorin-Mantel 
aufgetragen ist. : 



F^evehdicationis 

1 . M§canisrne de bariliet d'objectif destine k up appa- 
' . reii de prise de vues , compren ant ! . 

urie premjdre unit6 d'pbjectif (7a) et uhe secori- 
de uhit6 d'pbjectif (8a) dispPs6es te long cj'un 
axe pptique commun, 

une premifere unit6 de bariljet (1) qui peut dtre 
" fix6e k l^appareii de prise de vues de fa^on & 
§tre Immobile; 

une seconde un|t6 de barijiet (2, 3) adapt6e k 
hrit6rieur de ladite prernl&re unltd de barill^t (1 ) 
de fapon k etre mobile hPrs de ladite premiere 
unit6 de bariliet axialement suiyant une llgne 
drPlte le long dudit axe optlque, 



, • une troisi^me unit6 de bariliet (4, 5) adapt6e 
J'int6rieur de ladite seconde unit6 de barin^^ 
3) defa^on a §fre mobile hpre 
uhit§ de bariliet axialemerit ^uivant une^ lighe 
.5 droitele long dudit axe pptit^ue;;:^^^ 

unit6 de bariliet (4, sycontenant ladite seconde 
unit6 d'pbjectif (Ba), 

une quatrl&me unlt^ de bariliet (6) adapt^e k 
i'mt^rieur de ladite trolsi6me unit6 de bariliet (4, 
io . 5) de fa^pn & §tre mobile hprs de ladite trpisj^^ 

me unit6 de bariliet axialement suivant une ll- 
gne droite le long dudit axe optique, I'adite qua- . 
trieme unit^ de bariliet contenant ladite prerni^-' . 
re unlt6 d'ob|ectif (7a), et ; 
un rh^canisrtie d'entraTnenrientidestln^ k d§pia- 
cer ladite trpisi&me unlt6 de bariliet (4, 5) hors 
de ladite seconde unit6 de bariliet (2, 3) et des- 
tin^ k d^placer ladite quatri^me unit6 de bariliet 
(6) hors de ladite troisi^me uhlt^ de bariliet (4, 
5) enrn&me temps que ladite seconde unit^ de 
bariliet (2, 3) est d6placi§e hors de ladite pre- 
mi^re unit§ de barillet:(1), . L 
dans lequel ledit m^cianisme d'enti^Tnemeht : 
comprend un premier m§canl^hne (4a,,5b, 13) 
d^piagant ladite premiere unit6 d'bbjectif (7a) 
' maihtenue dans Ikdite quatri^nie unit^'de ba- / 
riilet (6) le long de I'axe optique, et u n second 
m6cahisme (4b, 5c, 14) d6pla5;ant ladite secbnr. 
'.^de uriit6 d'objectif (Bay mairitenue' dan 
■ ■ trPisi4meurilt6de. bariliet (4,: 5^ 

pptique, jesdits premier et second m6canisme&^^^^^ 
§tarit interconhect6s & ladite trbisidnne unit6 de. ' 
bariliet (4, 5) de sprte que lesdits jsremier et se- 
cond nri6canismes so lent activ6s et guides en 
cohnmuh Ions dudit d6placeriient de ladite trol- 
... sieme uhlt4 de barill0t.(4, 5).hors de ladite se- 
conde urilt6 de bariliet (2, 3). 

2. Mdcanisme de bariliet d'bbjectif seiori la revendica- 
40 tioh 1 , dans lequel ladite troisi^nie unit^ de bariliet ; 

. (4, 5) cornprend un premier bariliet (4) et un second ; ; 
' bariliet (5) qui est mobile en meme temps.que- je^ 
' prenriier bariliet (4) et peirf^ 
' . premier barilliet (4), dans iequelieditmouvenieh^ 
45 : rotation dudit second; bariliet (5) par r^^ 
premier bariliet (4) prpyoque un d6placem^^ 
dites premi&reetsecohde uriit^s d'objectif (7a, 8a).. 

3. M^cahisme de bariliet d'objectif selpn la revehdicar 
so tipn 2, dans lequel ledit premier ni^canlsme (4a, 5b, 

i 3) comprend un premier moyeh de came (4a) dis- 
■ ■ posk au niyeau dudit prehfiler bariliet (4y de ladite 
. b'oisi&me urijtS de bariliet (4, 5), un pre^^ 
: de broche(1 3) dispose au niveau de ia^^ 
55 me unlt6 d^ bariliet (6) et en prise avec ledit preriiier 
moyen de came (4a), et un mpyen de neryure (5b) 
: dispose au niyeau dudit second bariljet (5) :d,e jadite . 
irolsl^me unltS de bariliet (4, 5) et en prise avec un 
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mpyen de ralnure dispos6 au niveau dudit second • • 
bariiier(5)deladitetroisifenieunlt6deba^^^ ■ 

M6canismede baring 

tlQH 2 bu 3;:dians:leq^ 5 ' \ r..^..-, 

{4b, -5c, 1 4):cpnriprend un second rtioyen de came ; 

(4b) dispos6 aij niveau dudlt premier baiillet {4) de ,• ri 

ladite troisifenrie. uhit6. de barillet (4, 5), un second 

moyende.bfpche;(14)rei^^^ / 

Jentilles (8a) et en prise ayec ledit second ^ \[ ^ ^: ■ 

de came (4b), et un mbyen de trou allong6 d^ 
au niveau dudIt second barillet (5) d^^^^ ' 
meunit6debariile^4,5yetdans.!e . : ^ 

second moy en. ^. . V 

Mic^nlsme^de barillet d'obj 
cations 3 et 4, dains lequel lesdits premier et second 
moyens de came (4a, 4b) sbnt dispos6s en alter- 
nance au niveau id'une surface int^rieure dudit pre- 
mier barillet (4) de ladite troislfeme uriit6 de barillet 



S. M6canisme de barillet d'objectif selbh la revendica: 
tibn 5, dans lequel lesdits premier et second 
hfioyehs came (4a, 4b) sorit foriri^s par des ca- 25 

. V. /-mes muhles d'untbndy^^^ 

7. M §cah ism e de : barn ^ selon rune quel- ■ 
conque des revehdicatibhs pr6c6dentes, dans' le- 

; . quel des moyens d'lhterbep^ de lu'nrii^re ( 17, 18, 30 , 

.19) formes par mpulage par cpnripression sbht res- 
; pe.ct|yement pr6vus danschacun d'un;lnt^ 
tre iadite premiere unit6 de bariNet (1 ) et ladite se- 
conde unit6 de barillet (2, 3), un Intervalle entre la- 
dlte secphde uhlt6 de. barillet (2, 3) et ladite trpisiV . 35 
. me unit6 de barill0t.(4,'5),| et un interyalle entre ladite I 
. troisi&me uriit^ de bartflet (4, 5) et ladite cjuatri^me . 
unlt6 de balrillelt mbbile (6). 

8. M6canismedebanlletd*objectif selbn la revendica- 
; / . tlon 7, dains lequel lesdits moyens d'Interceptipn de 

.: . lumi^re :Spnt faits d'uh.mat^riau de ca^^^^^^ au 
• silicone."'".' •■ \ \/'f 

9. M§canisme de barillet d'objectif selon la revendica- ."^s 
tion 7, dans lequel lesdits mbyens d'interception de 
iumii^re sont faits d'un mat^riau auquel est appliqu6 

un revetement de fluor. 
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